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RART MAME PART NUMBER
VENDOR NAME VENDOR NUMBER
alRU FUEL TANK 1SOLATION VALVE HC284.0572
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----------------- PART DATA T
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- EXTEMDED DESCRIPTION OF PART UNDER ANALYSIS:
FUEL TAMK ISOLATION AND REVERSE PRESSURE RELIEF VALVE ASSEMBLY. TwO
NORMALLY CLOSED SOLENOID VALVES MANIFOLDED IN PARALLEL ANWD SINGLE
REVERSE PRESSURE RELIEF VALVE.

" m QUAHTITY OF LIKE ITEMS: 3
ONE MANIFOLD SET PER APU SUBSYSTEM.

m FUNCTION;
{1) TO-OPEN AMD ALLOW FUEL TO FLOW FOR APU OPERATION. (2] 7O PROVIDE
FUEL SHUTCFF CAPABILITY IM THE EVENT OF DCWNSTREAM LEARAGE (INTERNAL OR
EXTERKALY. (3} TO PROVIDE REVERSE PREZSURE RELIEF. {4) 7O PROVIBE
YALVE/FUEL TEMPERATURE DATA TO ACTIVATE QRIITER OVERTEMPERATURE ALARM.

na=7 = 107



ri

perfe 2 PRINT DATE: 08/30/51

FRILURE MODES EFFECTS AMALYSIS (FMEA) -- CRITICAL FAILURE MOGE Gagrave
NUMZER: 04-2-L¥11-IM-11 ATTamaus

REVISIOM# 3 G&8/30/31 R
SUBSYSTEM: AUXILIARY POWER UNIT {APU) '
LRU :FUEL TANK [SOLATION VALYE CRITICALITY OF THIS
ITEM NAME: FUEL TARK ISOLATION wALVE : FAILURE MOOE:1R3
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w FAILURE MODE:

FAILS CLOSED (FAILS TO.QPEN, FAILS TO AIMAIN OPEN, DR INCOMPLETE
TRAKSFER TQ THE QPEN PUSITION)

MISSION PHASE:

L PRELAUNCH
L0 LIFV-0FF
oa ON-ORELT
0o DE-ORBIT

o YEHICLE/PAYLOAD/KIT EFFECTIVITY: 102  COLUMBIA
' 103 OISCOVERY
104  ATLANTIS
108 THOEAWOUR

4 4 A

o CAUSE: :
LOSS OF ELECTRIC PUOWER, FAILURE OF HYERIC ORIVER QR SWITCH, SOLENODID
FATLURE, INTERMAL MECHANICAL FAILURE, CONTAMINATION OR CORROSICH

@ CRITICALITY 171 DURING INTACT ABORT DNLY? N
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REDUKDANCY SCREEN A} PASS
| BY FAIL
) PASS

PASS/FATL RATIONALE:
m A)

m B) :
ONE FATLED CLOSED VALYE MAY MOT BE DEYECTED [N ALL CASES. IF THE
SOLENQTID 15 POWERED, AMD WO/LOW FUEL FLOW QCCURS, A TEMPERATURE
INCREASE 1M THE FAILED VALVE 15 DETECTABLE.
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(A) SUSSYSTEM:
FIRST FAILURE NO EFFECT. EACH &PU SUBSYSTEM WAS PARALLEL REOUNDANT
VALVES. SECOND PARALLEL VALVE FAILURE RESULTS [N LOSS OF ONE APU,

w (B) INTERFACING SUBSYSTEM(S):
FIRST FAILURE O EFFECT. SECOND PARALLEL VALVE FAILURE RESWLTS IN LOSS
OF ONE HYCRAULIC SYSTEM,

(€} MISSIOH:
NQ'EFFECT

m (D} CREW, VEHICLE, AND ELEMENT{S)!:
FIRST FAILURE - HO EFFECT. SELOND PARALLEL VALVE FAILURE RESULTS M
LOSS OF ONE APU, LOS5 OF SECOND APY SUBSYSTEM COULD RESULT IN LOSS -
OF CREW/VEHICLE.

(E} FUNCTIOMAL CRITICALITY EFFECTS: .
LS55 OF BOTH PARALLEL VALYES IN OHE APU SUBSYSTEM AMD LOSS OF SECOND
AFU COULD RESULT IN LOSS QF CREW/VEHICLE.
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= (A) DESIGN:
THE APU PRGPELLANT TANK [SOLATION VALVE ASSIMELY COMSISTS OF TWO
[NDEPENDENTLY DPERATED SOLENOID VALVES MANIFOLOED [N PARALLEL WITH A
SINGLE RELIEF VALYE COMMON TO EACH SOLENQID VALVE, ONE SWITCH IS USED
T0 QPERATE BOTH PARALLEL VALVES OF EACH APY SYSTEM, SERIES REDUNDANT
POWER DRIVERS ARE USED TO PREVENT POWERING VALVES WITH A SINGLE DRIVER
FAILURE. A CIRCUIT BREAXER FOR EACH VALVE IS INCORPORATED IN EACH
CIRCUIT TO REMOVE POMER FROM EITRER VALVE IF REQUIRED. DISCRETE SIGNAL
{VAEXOXLSE/V46X034E) MEASURED BETWEEN SECOND OXIVER AND EACH VALVE 10
CONFIRM ELECTRICAL POXER TO EACH VALVE. A SINGLE GROUND DRIVER IS
USED. EACH SOLENGID VALVE INCORPORATES REDUNOANT VALYE/FLEL
TEMPERATURE SENSORS T CONTINUOUSLY MEASURE VALVE TEMPERATURE WHICH 1S
MCNITORED ON FODA., EACH SOLENOIO VALVE IS DESIGNED TO REMAIN CLOSED
THROUGH A SPRING PRELOAD URTIL OPENED 8Y ELECTRICAL ENERGIZATION
QF IT'S SOLENOID COfL. EACH VALVE COIL IS A THREE PIECE SEGMENTED
DESIGH TQ REDUCE POSSIBILITY AND SEVERITY OF SHORTING. THE OESIGN
INCORPORATES INCREASED YALVE BOOY MASS AND AN UNSTRESSED THICK BARRIER
SEFARATING HYCRAZINE FROM THE COIL. EACH VALYE ASSEMBLY IS PROTECTED
BY AH INLET FILTER 10 PREVENT SYSTEM CONTAMINATES FROM ENTERING THE
VALVE SEAT ASSEMBLY. THE COMMON RELIEF VALYE ASSEMBLY IS ALSO
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FACTECTED FROM SYSTEM CONTAMIMATES §Y IMLET AND DUTLET FIoTIOS. LI

3ACXFRESSURE RELIEF IS BETWEEN 75 ANO 250 PSTD. THE POPPET/SEAT OF
EACH SOLENOID VALVE AND RELIEF VALYE IS A NON SLIDING FIT DESIGH
(S-SPRING) USED TO REDUCE MISALIGNMENT AND FRICTION.

EXTERNAL LEAK PATH OF THE VALYE ASSEMELY WAS BEEM MINIMIZED BY LOW
STRISS HERMETIC SEAL DESIGN, VALVE TO SYSTEM [NTERFACE IS A MECHANICAL
DYNA-TURE SEAL DESIGN WITH A LCCK WIRE FEATURE TQ ASSURE [NTERFACE
TORQUE.

m (A) TEST:
EEEVE IS PROOF PRESSURE TESTED AT 1,110 PSIG GNZ [N ATP, HAXIMI
EXTEANAL LEAKAGE IS | x 10.4 SCC/SEC AT 750 PSIG HELIUM. MAXTMUH
[NTERMAL LEAKAGE IS 36 SCCH AT 410 OSIG MELIUM,
OMRSD: TOXIC VAPCR CHECKS AND POST-FLIGHT SYSYEM INSPECTION PERFORMID
DURING EACH GROUND TURNAROUND AS WELL AS VERIFICATION THAT EACH OF THE
THO PARALLEL VALVES QPENS AND CLOSES ON COMMAND, RELIEF VALVE CRACK
ARD VALVE RESEAT [S VERIFIED IM-FLIGHT EVERY FLIGHT.

 (C) INSPECTIOH:
RECEIVING [NSPECTION
MATERIAL AND PROCESSES CERTIFICATIONS ARE VERIFIED.

CONTAMINATION CONTROL
CLEANLINESS TQ LEVEL 10Q IS VERIFIED BY INSPECTION. CORROSION
PROTECTION REQUIREMENTS ARE YERIFIED BY TEST.

ASSEMBLY/INETALLATION

MANUFACTURING, ASSEMBLY, AND INSTALLATION REQUIREMEHTS ARE VER[FIED BY
INSPECTION. CRITTCAL DIMENSIONS AND SURFACE FIMISHES ARE VERIFIED BY
[MSPECTION, BURR AND WELD SPLATTER INSPECTION AT 20X MAGNIFICATION [
VERIFIED. SOLENIOD IS VERIFIEC BY INSPECTION,

NONDESTRUCTIVE EVALUATION

WELDS IHSPECTED AT 20x TO 30X MAGHIFICATION FCR SURFACE CRACKS, WELD
SEAD GEQMETRY, ¥OIDS OR PORES. WELD VERIFICATION SAMFLE [S INSPECTED
SIMTLARLY AND RETALWED IN FILES FOR TRACEABILITY.-

.CRITICAL PROCESSES
TWELDING PER SPECIFICATION REQUIREMENTS IS VERIFIED BY [NSPECTION.

TESTING

TEST EQUIPMENT AND TOOL CALIBRATION ARE VERIFIED 8Y INSPECTION, ATR.
{INCLUDING INSULATION RESISTAMCE AKD OIELECTRIC STRENGTH} IS WITKESSED
AND VERIFIED.BY INSPECTION.

HANDLING/PACKAGING
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HAHDLING, PACKAGIKG, STORAGE £ND SHIPFING rADCECURES &RZ YERIFIED. Fen:

w (0} FAILURE HISTORY:
KD FAILUALS -
® (E) OFERATIONAL USE:
LSS GF BOTH PARALLEL ISOLATION VALVES WILL RISULT TH LOSS OF A SINGLE
AFUJEYERAULIC SYSTEM AND MAY RESULT [N CREW RUKMING THE REMAINING Apu's
:T HIiGH SFEED WITH THE SAFETY CIRCUITS THKI21TED, DEPENDIMG ON MISSION
HASE,-

= APPROYALS -
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RELIASILITY ENGINEERING: D. R. ATAPATTU
DESTaN ENGINEZRING 2 T, FARKAS
QUALITY ENGINEERING 1 M. SAVALA
RASA 2ILIASILITY Vo L
HASA SUESYSTEM MAMAGER :
MASA PUALITY ASSURANCE :
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